The New Guinea-Bismarck Sea region has been divided into 17 seismogenic sources on the basis of certain seismological and geomorphological criteria. In each of these sources the interevent times between successive main shocks with magnitudes equal to or larger than certain cut-off magnitudes were considered. These interevent times as well as the magnitudes of the main shocks have been used to determine the following relations: log Tt = 0.36Mmin + 0.28Mp -0.49 logMo + 9.58, ME = 0 .74Mmin-0.31Mp+ 0.49logMo-8.53, where Tt is the calculated interevent time measured in years, Mmin is the magnitude of the smallest main shock considered, Mp and ME are the magnitudes of the preceding and the expected main shocks and Mo is the yearly released seismic moment in each source. On the basis of these relations and considering the date and the magnitude of the last main shock, conditional probabilities for the next 10 years (1993)(1994)(1995)(1996)(1997)(1998)(1999)(2000)(2001)(2002) and the magnitude of the expected main shock in each source were determined.
Introduction
Previous studies concerning the seismic potential of New Guinea have been based either on the seismic gap hypothesis, i.e., the idea that segments of simple plate boundaries that have not ruptured in a large earthquake in many decades are the most likely sites of future large earthquakes, or on time dependent recurrence models. From the latter, two alternative representations are mainly used to describe recurrence patterns of characteristic earthquakes: the slip predictable model and the time predictable model (Bufe et al., 1977; Shimazaki and Nakata, 1980; Sykes and Quittmeyer, 1981) . According to the first of these models, the size of a future earthquake in a certain seismic source depends on the time elapsed since the last earthquake while, according to the second model, the earthquake recurrence interval and the size of the preceding main shock are positively correlated. McCann et al. (1979) and Nishenko and McCann (1981) developed a set of three major temporal categories to reflect their assessment of the relative seismic potential, the completeness of the seismic history and the understanding of the tectonic regime for major plate boundaries in and around the margins of the Pacific Ocean and the the maximum magnitude of the earthquake, on the seismicity level, on the type of faulting and on geomorphological criteria. The dimensions of aftershock zones and source areas of recent events (Tajima and Kanamori, 1985) and the divisions of McCann et al. (1979) , Nishenko and McCann (1981) and Nishenko (1991) were also used Black circles show epicenters of main shocks while open circles show epicenters of foreshocks and aftershocks. The terms foreshock and aftershock are meant in their broad sense, since a model is sought that can predict the main shocks in each seismogenic source, i.e., the strong earthquakes which occur at the beginning and the end of each seismic cycle and not smaller earthquakes that occur during the preseismic and postseismic activations. This concept of foreshock is in accordance with Mogi (1985) , who suggested that the seismic activity over a wide area would increase through a rise in crustal stress and these earthquakes are foreshocks in the broad sense. The same author suggested also that, according to the time predictable model, the preseismic activity is constant, whereas the aftershock activity depends on the magnitude of the preceding main shock. Furthermore, in a recent work (Karakaisis et al., 1991) it was found that the last phase of the seismic cycle is characterized by an accelerated activity period with an average duration of 2.7 years, which culminates before the second main shock and does not depend on the magnitudes of the first or the second main shock. For this reason, the foreshock activity period has been considered constant and equal to 3 years. A recently proposed relation between the duration of the aftershock activity and the magnitude of the main shock, which is based on data of the Circum-Pacific convergent belt, was used in the present study. The relation is log t=0.06 +0.13M, where t is the duration of the aftershock activity measured in years, and M is the surface wave magnitude of the main shock .
A comparison of Figs. 1 and 2 shows that the sources cover almost all the areas where large earthquakes occur.
The Time and Magnitude Predictable Model
The time and magnitude predictable model used in the present study is expressed by the following relations:
(1) (2) where Tt is the calculated interevent time, Mmin is the cut-off main shock magnitude in a certain source, Mp and ME are the magnitudes of the preceding and the expected main shock and Mo is the yearly moment rate in this source, while b, c, d, t, B, C, D, and m are the parameters to be determined by using all the available data from all sources (Papazachos and Papaioannou, 1993) . Table 1 lists the data used in the present study. In the first five columns, information on the date (day, month, year) and epicenter coordinates (south latitude, east longitude) is given, along with the years since the data are complete above certain 
where r and k are equal to 1.5 and 16.1, respectively. Table 2 gives information on the magnitude, Mmin, of the cut-off main shock magnitude, the magnitudes, Mp and MF of the first and the second main shocks of each seismic cycle, as these are deduced from the data presented in Table 1 and the observed interevent time, T, which is the difference of the year of occurrence of the first main shock, tp, from the year of occurrence of the second main shock, tF. In each seismogenic source, after considering the smallest cut-off magnitude, Mmin, of all main shocks, the interevent times, T, between successive main shocks with magnitudes equal to or larger than Mmin are calculated. Then, the second cut-off magnitude, Mmin, is considered and new interevent times between successive main shocks with magnitudes equal to or larger than the second Mmin are calculated. This is continued until the last Mmin will be considered.
The yearly seismic moment release, Mo, being a measure of the seismicity level, varies from source to source, but it can be reliably calculated if enough data are available for each source, concerning not only the few main shocks but all the complete data of smaller shocks available for the source. In the present case, Mo determination was obtained by applying Molnar's method (1979) , in which the relative number of events with seismic moment equal to or larger than Mo is given by the relation: (4) where Table 2 . Information on the magnitude, Mmin, of the cut-off main shock magnitude, the magnitudes, Mp and MF of the preceding and following main shocks, and the observed interevent time, T, which is the difference between the years of occurrence of the preceding and the following main shock, tp and tF, respectively. Vol. 41, No. 6, 1993 The parameters a and b' are those of the recurrence law of Gutenberg and Richter (1944) : (5) normalized for one year, and r and k are the constants of Eq. (3).
Thus, the release rate of the seismic moment, Mo, is calculated by the relation: 
Results
By the use of the data of the 17 sources, which are listed in 
with a multilinear correlation coefficient equal to 0.70 and a standard deviation, S.D., equal to 0.20. The positive correlation (c= 0.28) between the calculated interevent time, T" and the magnitude of the preceding main shock, Mp, suggests that the time predictable model, expressed by Eq. (7), holds for the areas of New Guinea and Bismarck Sea. Figure 3 depicts a plot of log T* =log T-0.36Mmin + 0.49 logMo-9.58, as a function of Mp, where T, Mmin, log Mo. and Mp are the observed values. The line drawn is the least squares' fit, with a correlation coefficient equal to 0.55. Figure 4 shows the frequency distribution of the quantity log(T/T,), that is, the logarithm of the ratio of the observed interevent time, T, to the calculated one, Tt. This quantity is normally distributed with z= 0.0 and S.D. = 0.20. To compare the observed and the theoretical (solid line) distributions, the Kolmogorov-Smimov test was applied and it was found that the statistic DK, i.e., the largest absolute difference between the obtained and the theoretical cumulative relative frequencies, is equal to 0.04 at 0.80 significance .level, while the critical value of DK at this level is 0.08. This means that the hypothesis of normal distribution of the quantity log(T/Tt) is valid and in agreement with the results of Nishenko and Buland (1987) and Nishenko (1991) obtained for characteristic earthquake recurrence.
Following a similar procedure, the values of the parameters B, C, D, and m of Eq. (2) were determined by all available observations and the following relation was found:
(8) Vol. 41, No. 6, 1993 Fig. 5. The frequency distribution of the difference between the observed magnitudes of the following earthquakes, MF, and the calculated ones, ME, of the expecting earthquakes by Eq. (8). 
Discussion and Conclusion
The basic tenet of the time dependent model applied on the earthquakes which occurred in the area of New Guinea and Bismarck Sea, that is, that the recurrence interval and the magnitude of the preceding main shock are positively correlated, seems to be valid.
There are, however, some constraints on the resolution capability of the model, which have their origin in two factors of uncertainties that inevitably introduce errors and are not considered in the model. These factors are more or less inherent to both major categories of predictive models (deterministic and stochastic) and concern interaction between adjacent regions and long-term clustering of earthquakes. Current research on interaction, i.e., stress transfer between regions or within different segments of the same region, mainly aims at reproducing observed space-time distribution of earthquakes in specific areas, as well as the statistics involved. Ward (1991) constructed a model in which fault segment lengths and strengths are adjusted to mimic the actual geography and timing of large historical earthquakes along the Middle America Trench. Cornell et al. (1993) , adopting deterministic modifications to stochastic models currently used, studied the nature of interaction between adjacent fault segments.
The aspect of long-term clustering of earthquakes is still constroversial with the arising question being whether short term observations are representative of long term seismic activity or not. Ambraseys and Melville (1982) note that if a stationary process is assumed while in fact the seismicity is broadly clustered, the deduced frequency distribution will either overestimate or under-estimate future activity depending on whether the sample of observations was taken from a high or low period of seismic activity. Analyzing historical records of large earthquakes and geologically determined slip rates in intraplate Japan, Wesnousky and Scholz (1982) found that both yield equal deformation rates. Kagan and Jackson (1991 a, b) evaluating forecasts of long term earthquake risk and examining several instrumental earthquake catalogues concluded that earthquakes occur in clusters, rather than quasiperiodically. Clustering process is also suggested by Sieh et al. (1989) after paleoseismic studies at Palette Creek, California, although a Poisson process cannot be rejected. On the other hand, McGuire (1979) and McGuire and Barnhard (1981) examining the 1900-year catalogue of Chinese earthquakes concluded that the most recent past may be a better indicator of short term future seismic activity than the average of data over a very long period, though the most reliable estimate of maximum event was determined by examining the entire catalogue.
Both factors of uncertainties seem to exist in the present case. For example, the 1-year aftershock area of the 1971 earthquakes in source 17 covered the adjacent source 16, while the 1-day aftershock area was confined in the source 17 (Tajima and Kanamori, 1985) . On the other hand, the earthquake catalogue used concerns present century data only. Nevertheless, it is believed that this model, based on geophysical considerations, may contribute to the understanding of the earthquake generation process as well as to the mitigation of seismic hazard.
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